Gene expression in animals with different acute responses to ethanol.
The genetic and environmental contributions to differences in response to ethanol have been examined widely using inbred strains, selected lines and genetically engineered (transgenic and 'knock-out') animals. In addition, recombinant inbred strains have been used to identify QTLs (chromosomal regions) associated with particular responses to ethanol. If the polymorphism that underlies such a QTL is localized within the regulatory region of a gene, it could alter the level or stability of the gene product (transcript). This possibility can be addressed by measuring mRNA levels in brains (or other tissue) of inbred or selected lines of animals using DNA microarray technology. In this paper, we review microarray studies conducted in animals that differ in their responses to ethanol. The results of these studies point out the critical nature of the experimental design, statistical analyses and 'filtering' procedures for producing interpretable data and identifying candidate genes. In particular, the determination of differentially expressed genes between selected lines of animals, and the localization of the differentially expressed genes within QTLs for the selected phenotype, dramatically increases the probability of identifying genes that contribute to that phenotype through differential expression. Microarray analysis can also be used to assess changes in gene expression that accompany transgene introduction and/or gene 'knock-out', which may modulate the influence of the targeted gene on behaviour.